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ABSTRACT : PROBLEM TO BE SOLVED: To provide a novel org. electroluminescent element material 
which causes electrons to be injected from a cathode ray tube efficiently and is excellent 
in luminescent characteristics and to obtain an org. electroluminescent element which 
exhibits high luminance and luminous efficiency and hardly undergoes degradation by 
using the same. 

SOLUTION: This material is represented by formula I [wherein R 1 to 
R 6 are each a group represented by formula II (wherein X 1 is H, 
cyano, alyl, etc.; and X 2 and X 3 are each alkyl or aryl provided 
they may combine with each other to form a hetrocycic group contg. O, S, or N), H, 
halogen, cyano, alkyl, etc., provided that at least one of them is a group represented by 
formula II and that they may combine with each other to form a ring; M is a di- to 
tetravalent metal atom; and n is 2-4] and is used for providing an org. electroluminescent 
element of which the luminous layer comprising a plurality of thin org. compd. layers and 
sandwiched between a pair of electrodes has at least one layer contg. the material. 
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>s h'j7i -;ur s y . >-r 5 > m h'j7x-^7S 

[0046] *9&&>*mE L*^tCftflW&-»5!C 
[ 1 ] L< Ji— j(« [ 3 ] crUt&mktihtT&mTZ 

Sbte* * L T Wut trFSASMl £3r 

mmm j ^comm^m±i . t^mm.m^.^>mxtz its 

Wfim-ft>1x&. mm. 7/M-wy. ryby^y 
zsXfy. y7x/^yy, f-^bf^^y^^H. Jf 

#ti'*7V-A', f7y'7 > /-^-, h 'J TV— >K 
Vy^YjiltVitf.y^ 7l^ly- »Jx>-;<;?;y, T> 
h7^7^;y. 7yhoy. &H»flsWi:**i.<t>tf> 



ti^mwMmt. — «&e [ 1 ] *>L<(i-j&3$ 
[ 3 ] cofc-smt m—mizmM-tzz t t-r* - 

*sU 1 ] i L<{i-jKi^ [ 3 ] offcatttJ: 0^€$ 

ti>x'$&. &fc. AEnj^AmMzm^mm-i* , m 

[0047] *fgBJ3<7)-^ [ 1 ] t L<«i-S^ 

(=eHI-Tffiffl$ii4I?LaA»«. «3fe«f4. F-b> 
^«^4, ^aAWHJiiJE^-fli^llj^ttffl-tSC t 
tfX'Zh. £tz. Zcom. [ 1 ] t,L<liHRsC 

[3] <Dtt.-£tyc7)xpfr ^mm^it^^MiK L T . 

a7vW4t Lxmm-f&z t i>x-z h . 

[0048] *3ft9J(c J; Oft^iXJt^PRE L«T^. iS 

^mmizummzfkmz *). yu^ > -jf^f *»a 

[0049] ffimzmmz±i&mn&tt?4t ixa. a 
e v j; vtt*&wm&w^mam\xiii) . a 

u. Pt, Ag. Cu, Al #<7)^JR. I T 

0. NESAi>L<(i,-K'jf^7x >^ >; b v->vm 
[0050] mmtzmmzti&mmmtmt txa. 4 

mLX^h. %<7)$tmtLXlt. Al, In, Mg. L 

1. CalWil. &L<Ji, Mg/Ag. Li /A 

1 . Mg/ I nf(%M#lfbtll,„ ©ffifcJ:^® 

"T<yy. T?x^tfym<wttnfmmz£ vnmz 

[005 1 ] WI1E L^xii. W$&<mt%ikhfz 

mz. mmi>t<immcoo-h. 'j>-%<ti>-Mm? 
<?Mftm&mmzti^x3tfmmz-t& z. t tmt t 

y 1 ', -<^yriy— yy'^Oy7ffiT-m^^3Ktt* J 

1 o%iy±^a^Lv^ 

[0052] m&immw. mm^mimm^Lco 

y, ,-K'ji-r;W7ty\ ^ v 7ot*uy, --K'JW 

[0053] *^HJi7)WflE L«^(7)#«cr)^fi!t(i, * 
S^*, Wv^'Jy/. ^f^yry-f^yy. 77 
X7#ygf ^^m^xbya-f ^ y^. 
•y b y ^sog^fiiceiswv ^-moTf&^iifflf -5. - 1 
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# %wmmf±tf&mztc o^m^x %h . mmtmt 
tt&m&mktitcv. mftommiz 5 n m*>^> 1 0 

/zmCOfEffl^'jfiLTV^-C*** 4 . lOnmKO. 2 

[00 54] ii^fiit(iao*I-gr. #«4r»«-rs«iR 

m^~nxx'i>fkVK &tz. ^-m^WLmiz&^x 

^ ?7U.X 9 9 'J U— h . 'J ^ f-/UT? U 1/- h 

[0055] JiLh^J; p *3&gj?>3r»E L*=Pfc— 
«W [ 1 ] t L<ti-« [ 3 ] eD<(fc£!H!i£fflvvc. m 

x&mvfzms. m&mbftom&i&<x'i*t:. * 

tzMZ. m^Ft LXlE%lZ%£.X'fo 0 . *-<D*S*fiv*B 
itSt^i- >5S*«*rt f »4>*i.«> M*£ T'** & 

[00 563 *»^>|f«E L*?-«. Ig8Htirl^ t"*P 
[00 5 7] 

izmw-tz. 

<t&to ( 3 ) coHrdttm 

iJit/ffiUVKh 'Jxf;H 6. 6s€-JPi.T 1 5 0°C 
V3B9HHWW-*. **>RlEJR£«JE+-eai8U n- 
'V'Mf ^4 0 0 g £7JD;i^fiL — 5'CT-^S] LT$£ 

ie-f^fgitT'^$ii-S>fL7^ 'J ylxxf;i-2 2. 7g 
-e<0^. 7 7Xn4"t:, fL7^y ylixf^' 
16. 3s. 8-t t < D^y-2-Jfy'jy7'PftF 
33. Og. tb'j7Axf 7 -h8. 5g,l?7- 
;H 5 0 g£AftT. flnS^STFT-SOttStf-f £. # 

gxf;K'SfS 8 B a LT 2 6 . 7 g *>8Bt feft* . 



«M#0r & -5 fcSSS - TIE ft^flf 3t $ tlh it S <?> 

ItS CD it-Sty) 16. 2g, Bffiffifaz^lcWft 11.0 
g.i?;-;H50g JAilt 5 0*CT2 i^BBWW- 

ac»BxW7-t h-MJ fbX'W&ik L X gcoffiM 

mmzntz. z<7m^mmw3Lx^9Y^. nm 

R7A? «M4i-W*fi^fciS*. ( 3 ) T 

[0058] 
[fL5] 

Q 

CHP(OC 2 H 5 ) 2 



[0059] 

;7^^7tlOLS- 1 0 OIZX KtMfeL 

ELm^-mzmB&i 2 07it-fx>x7*-7At) 
t:iatt$*tfc*ftT»ajLfc. *mxa. mwimmi 

0 (Q/D) (7)ITOtM^'5XjffifflLt. *^ 

commmiariz^. 
[0060] mmm i 

ft»L^ITO«fi5f+&^r7^«±C. N, N' - (4 
-yf;l-7i-.*> — N , N" - (4-n-7f^7s 

tHD77^:i§)il§if. Aeya-f^/tiDJR 
^4 0 nm<9IBLaA*&f*fc. ^^T\ -ft^ ( 3 ) 
UM4 0n mO^Ttil r ftf& L . 

10:1 tUfUtlll 0 0 nmiO 

1 0" 6 To r r«JES+T. mSEJaKtiSffl-CS^Sb 

^co^fi. K8g^E5Vm7tff«5 5 (cd/ 
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m 2 ) . #fc*f&MSW*l 8. 0 00 (cd/m! ) s 5 
VEPSDB$T'^31c^2. 3 ( 1 m/W) <7>2Bfc**{#4> 
ft.*:. 3 (mA/cm* ) <0ltit&-j8ET\ 

/ 2 \3±<n9&tMWfi 1 0. 000 IBELtRJ* $ 

[oo6i] mm2~- \ 7 

ft»LfcITO*ffif*§^^«LtC. N, N' -5/7 
X -/U-N. N' -y+7f;l- - 1 . 1' -t'7i-/P 
-4, 4' - ^'T 5 > 2-^^ LTMH4 0 n mtfOJE 

mtxmmA o nm«fBfc)i§m£u -?7*i"}j±t 



Mi 1 0 : 1 LXmm l O 0 n m<7)I&@*:JBtf; 

1 0-5 To r r<7)%m*X\ ^fgi&gti^STgg 
3mA/cm' 0>*SK(?£-e\ -<7>*?£}*^LT 

[0062] 
[*2] 

















(cd/m J ) 


(c d/m 2 ) 


( 1 m/W) 


2 


(i j 


5 1 0 


3 3, 


0 0 0 


3. 


4 


3 


(3) 


4 8 0 


3 1 . 


0 0 0 


3. 


0 


4 


(5) 


5 0 0 


3 4. 


0 0 0 


2. 


9 


5 


(9) 


5 4 0 


3 0. 


0 0 0 


3. 


3 


6 


( 1 3) 


5 0 0 


2 9. 


0 0 0 


3. 


3 


7 


(15) 


4 8 0 


3 1 . 


0 0 0 


3. 


J 


8 


( 1 6) 


4 7 0 


3 O. 


0 0 0 


2. 


7 


9 


(2 0) 


4 4 0 


3 5. 


0 0 0 


3. 


5 


1 0 


(2 6) 


4 3 0 


2 9, 


0 0 0 


3. 


3 


1 1 


(3 0) 


3 9 0 


2 9. 


0 0 0 


3. 


2 


1 2 


(3 2) 


4 9 0 


3 3. 


0 0 0 


2. 


2 


1 3 


(3 3) 


4 6 0 


3 1 . 


0 0 0 


2. 


1 


1 4 


(3 6) 


3 9 0 


35. 


0 0 0 


3 


3 


1 5 


(38) 


33 0 


3 2. 


0 0 0 


3. 


6 


J 6 


(3 9) 


3 0 0 


3 3. 


0 0 0 


3. 


4 


1 7 


(4 1) 


3 1 0 


3 6. 


0 0 0 


3. 


0 



[0063] HJfcfll 1 8 
ITOtffittl*7X«i:N, N ' -y'7i-A — N, 
N' -5/^7^-1. 1' -f 7x^/1-4 . 4' - 

T, MJ¥5nm(OIE?LaA®2riatt^m?H±. HJ£0"J2 

MffiKVEE 5 VCtf5f63lfiWS8 6 0 ( c d/m* ) . ft* 
3£«K3 3, 0 00 (cd/mi ) „ 5 V mm TO 
267^*3. 3 < 1 m/W) 0»##ft6;ftfc. 

3mA/cm! <z>*affl?jart\ z^m^mmvxmt 
zttmnaimomg:. wmg.<?> 1 / 2 £LLtf>»*» 

^2 0, 0 0 OB^HJ-XtfiU* 
[0064] HfifefflJ 1 9 

Piffi^T^S— -7Afc 1 0 0 : 2X*m. : %~t 

saw*, mm 2 1 mmnxmx^ME L-m^^m 

Ltz, Z commit. WffiME.5 VTO&3EWK7 7 0 
( c d/m 2 ) . ft7c^7leW«4 2 . 0 0 0 ( c d/m 

2 ) . 5vmmx'<rmx&im3 . s < 1 m/w> ^ 

3K**f*6ilfc. ijttC, 3m A/ cm 2 C0MW&&X\ Z 

cr>m?zmmLX¥£fcZitrz?Hiiimi<7)sti^ mnmm 
<r> i / 2 mjh£7>fS3ft$JK 20, ooo wss;}±m& $ 



too65] imm i 

VT«M»S1^0 (cd/m 2 ) , ft*MSKl 
4. 00 0 (cd/m 2 ) , 5Vepjp^T*<7)f&3^6^ 
1.2(1 m/W) £>*|3frWfc*ifc. 

[0066] <»c N xmicvtmE LmTtfmz. m-r 
mm 20 

x— yU-N. N' -is-ryj-fV- 1 . 1' -b°7x— 
-4,4' -^*rSy*J^R«LT]tt54 0nmc0jE 
7L}±AS2r#/i. ftv*T\ MJX ( S - 1 Hodf>-# J 
>)>) T/H-V^nfot*-)-? >J F><t£5 0 : \<T> 

MRstxngMmLxmms o n mosBW^ffrSu 

x<D±lZik-£y>} ( 3 ) LXmmS 0 nmom 

'f&AJiS-ffr&U D^-^ASr 1 0 0 : 

i x-M&i fz&itxmmi o o n m^mis^^Bitt-r^ 
■cis*LJt. znmTii. w.mmE.5vx*ft%m&i s 
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9 0 ( c d/m 2 ) . 1 28, 0 0 0 ( c 

d/m 2 ) . 5V6pJpB#-C'^SBic$!l*l 1.9(1 m/ 
W) fD5Bb6^^iXfe. iJCKs 3m A/ cm 2 OUS® 

«MBil K« 1 / 2 J3LhO#Bt«fib5f« 2 0. 000 

[00 6 7] £JfeH2 1 

8»tfciTO««t*^9x«Lhfc:. N, N' -^7 
x N , N ' — i^ty-f-ll'- 1 , 1 ' - 1*7 x -/P 
-4. 4' - S JT SyfMQMMLTmM 4 0 nmOiE 
fli£7Jf flcwc. fb^% (3) £JtSgS»b"C 

HJS4 0nm^if«t, *0>±K>ffc£tt ( 1 
7 ) * MZEMM L T JPJ? 3 0 n m tfrfff? &*JH £ f^BJt 
U T>1 "Jf-^AS: 100: 1 L 

1 0 0 n mWliffi*»(RL-CW«E LSS^tt 
fc. IE7lixAJl. »lfc±L k 'tfaAliil 0" 6 To 

i£Bg«E 5 6 0 ( c d/ 

m : ) , ft*J£3t«ME3 7. 0 00 (cd/m 2 ) , 5 

vqttm*tr<o»*SW4 . 7 ( i m/w) <offejb&*f»i5> 

ft*:. 3m A/cm 2 ^s^ffiT. .TOflH^ 

SR L X *fc>M»KH<^)ttiB . tDSSWJK^ 1 / 2 
LiLhOfBtSM** 1 0, 000 B^Ja±«J*Siirt: . 
[00 68] »l£ffl2 2 

(2, 5-yXyf/P-p-7i-Wyt-l/>') 
Sr^b^b Ft77^>(c^?$-tt, Xt^a-f< >/ 
(CJ: 0 n mfiO§63feilSr#^J^Mill^J2 ill 

«E5V-C563t»K3 0 0 (cd/m 2 ) . Wck%%M 
82 0, 00 0 (cd/m 2 ) . 5 VEpJn^T^M3?6 
$2. 9(1 m/W) <^3£3fc##4>ft*:. 3mA 

»&K«<o«S*, ^RB«SS<7) i / 2 Ja±o5K(3WflE3&« 1 
0, 0 0 0*l3KLh«»3iifc. 
[006 9] HJ6f?!|23 

lTOtiftl#7X«(:ftit, ifc#Ufc*«J£fiMB 
1 0 ( Q/D ) CO i TOfifttf # PES7-( rt-A3S«£ 

timtti. z <om=Fn . m^MS. 5 v -cftmx 1 2 

0 0 ( c d/m 2 ) . gck%%M&4 3 , 0 0 0 ( c d 



/m 2 ) , 5vmmx-n¥t%Mm4 . 8 ( lm/W) 
Ml^. i^lC, 3m A/ cm 2 C0«8S^JK 

t\ zcDm^mmLx^*vtzm$m&cr>&$k. w 
m&&co i / 2 jyieosBiaw&F 10, ooo hkui 

[0 07 03 UMM2 

itS®) (17) IZftZ-X. 2- ( 4 " - 1 e r t -7> 
;P7x^) -5- (4" -t'7i-yH - 1 , 3. 4 

mttmx'^mELmttftmttz. z<vm=ri±. mm. 

9.1±5VX~mmM%.l 5 0 (cd/m 2 ) , fbfcSBfcSI 

mi i. ooo (cd/m 2 ) . 5vmamx'^mf} 

mi - 3 ( lm/W) <5DfBfe&^#<>ft*:. 3mA 
/c m 2 0«5£&£T\ iOS^afflKLTjyt?-^ 

^sa»<^4S*. s 5 oBsramaaiw&o 1 /2&t*> 
[0 07 1] imms 

it&fa (17) hW(8-tKD^4f/ 

mmnxmx'&mEi.mttimLK. z^m^it. m 

mMS.5VX'¥&m&3 0 0 (cd/m 2 ) . &±?&c 
000 (cd/m 2 ), 5VEPJDB#-C-C0^ 
mmi. 7 ( 1 m/W) 3m 
A/cm 2 i0ffigi[^jSt*. dcO*^S:j4^LT^t$-^ 
7t»*a»<^)*S*, ^W*fJgc 7 )l/2JilT^3a».S(-: 
2. 2 0 0^HaT«TLfe. 

[0072] *H9Jtf>3r«E L«^ti. f6MS»4s. H3t 

^i±AWk «!B#L Wit. «B*fW»*Jj:lf*Ff«l 
77i£*|5R^-r h h<ryX'\S?£\ \ 
[0073] 

li . J^P $ *ufcSWR+ ^t^fiJ^at** 1 ^ t ^~^(= . 



7nyh^-y^| 
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